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(54) RECEIVING DEMAPPING UNIT DEALING WITH A PLURALITY OF MODULATION SYSTEMS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a receiving demapping 
unit in which demapping can be switched easily and a plurality of 
modulation systems can be dealt with without reloading new 
demapping software. 

SOLUTION: In a receiving demapping unit for regenerating the 
symbol values of an original data series from digital modulated 
signals modulated based on one arbitrary modulation system 
among a plurality of predetermined modulation systems, a digital 
signal processing section 2 generates symbol values from 
received digital modulated signals according to demapping 
software preloaded to a program memory 3 and parameters 5 
corresponding to the modulation system of the received digital 
modulated signals from a parameter input section 4 are inputted, 
as an argument for the demapping software, to the digital signal 
processing section 2. 
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^^^x-^^yy tf/Wfi£4j&t4TV 7 t° 
^<7)T-^^«yy *VMfi&i?£^4-T-? y try?" 

aos* ft a sftr v y t° y ymmzts ^x. 

rnlBr i>'^;l^i®fi^^iB^tMJ£L^|f(IBTV 
y t°y y}fflfnkihto)V3* ^fflffBV 7f-)i7l: 

[ m$3 3 ] buIB^ ^ - ^ Ajj^tt . ffrtB«^?) 
^ . ^m^fiicfc . ffiiBm^Wi^il?) 

>y h t . w \m\tmy /^ymfmm. 

xwth utmrntti m& i §smsmf^ y 

ey^HS. 

?fc*^T&ffl¥ffi±rm^£W£^4m^¥'J£ 

^yjK/Htfc«WJ6W*tiEttLfcT- 7>£ . MfBfl 
mm%M<7>foh fcSo'v ^TMIBx-7Vk^#BS-ri. i 

t izx DfriEyy wi^^ftSr-^^gph *»6 
*s<affi«iH»**^-s - 1 mmt-tmsm 1 tan 

cDgflrVyty^B. 

[ff*3S5 3 fUBftmvtt, fnaa^^^-^i: lt 
-^^-sm^yrivmri 4 atj^v 7 r t . miba 



MiB«a,Kfos^ai7j^s^v^THfriET-7>&#Bs 
-r 4 i fc t i 0 yy#vwi^*fti»x-7';w#^i:^ 

fBf^flrVyty^B. 

y#;HIi:«MMI^IB'lL^r-7>t . IfiB^ 
0 yy^;Hfi^**6l>T-7';l/#BSgl?t A»6sSr*B 

SET?* tf y/na. 

[000 13 

-f y' ^ m-t^ 1 6 7nc73r - ^ ^'JO y y 3JOH6 Sr 4 
[00023 

Wfv\ -^S*T«^yXT^^fiJfflT-S4. 
t>»9>4v;I^f- ; &-H^*^S*^ft^-3TV^4. 
i 0 ftWxZ^liX , PHS (Personal Handy-phone Sy 
stem) iPDC (PersonalDigital Cellular) £-*dOijS 

[00 033 i(Dfi7;R-Fttlt PHStWJC 
LfcAMBSHS-r 4 A-^iTtPDC L/c^ 
f ^Hi|-r 4^- H *7 x T^-->^> \-H>7xTSr-o 

commzw#>t:i>cDXh&. ftot, Mfar/w- 

HiB*li PHSfcPDC (ctitf J&WT* 4 *\ S 6 1 
S'J^*njiff yxxA^JSGt^St^^ilt^^ . Ig{ 
fcmiLX^&ffl&*rt~Jay7vTt&Zki£m 
mxfoit:, 

[00 043 Z<D$mZfm~t&tztbco— rxn^-Wt I 

k*7x7 zmxmmmmmmm mmmimmw- 

MZVyW xTimxmil. V7h'7xT^AfL# 

i^tafxmmcommmm'y^TMzM^mx. tpo 
4 y 7 h 7 x r*iM*«$ix, s^tmtrcttw 
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[0 0 0 5] Z<DV7hVx7&UMlZ\>mZtLX^& 

xT*MH^Stirv^#*coSftr^ >y h°y?m 
Wit. hhfr tftffl*S*l/SSSR6^t L**KET* 

J: 9S»3*ufc«#*7 f V'y by^'MSt ifcfttett, 
£rv y by/y 7 h ^xT**rfct 

[0006] i<7)i'5*y7h^xriaR»ttJttsfi6 

JtwSff? >y b yfmWli . ^ttWtelirn-fe >y i: 
ifiteSSRSfufc.** U j&»63t9 . ^tU HWitf B P 
S KfV >y by^y 7h-)x7, )r/4-QPSKf7 
>y byy'y 7b7i7, GMSKf7-y by ?"y 7 b *7 
x 7$t0 ; A S K f7 -y b , y/V7h7i 7#*8*ft§ tl 
h » il<7)J: o «fc 0 , I9fa<OTI*^fcfl!-5 "C * 

=E U 1*1 & TV >y t V 7 y 7 h *7 x 7 Z Ta -fe >y "rfc 
a- H U 7°nb >y v t 

y LTBfa^TV >y b y^®I£B7j£f#l> . 
[00 0 7] 3BH3f5$fcflJ»*4*£li, -DHM 
ft. ^ y rttl)S»J«f7 «y byj/y 7b7i7^r 
o-tr «y fHIn- H LT . Bt^Tn-b -y v by 

?"»iht?o witr, BPSKSsr*rs*aH?ufc* 

£14, BPS Kf7 v by^'V 7f7i 7^'7°nb >yt 
fcn-K3*U ATJ^tl^BPSK^Mfl^-^LTT 

;55$**/4-QPSKfcgjet4*£|i. BPSKr 
V >y by^a^-Hihft . ti/A - Q P S K *8HR-f 

/V7 h^xT^rn-fe 7ttSD- H Ls Xh^fiiz 
it /A - QP S KSSWi^fcW LT tt/4 - QP S Kf 

[0008] :<7)»f)flf77 by^HSrffl^ 
X, SrfcteQP S KSH^t J: "3S9l$tifc<I#*T" 
V >y ty^iWifeftCtts *ffcfcQ P S Kf7 -y b 

y?y 7 h ^x r^y * u tf7yo- k lt *»^> . ± 

Ltf7 >y fc>/»Mii l> fcft 

*>i$is t ¥Ji£ a l . *»£SiaBW)gcjett 

ft y x t A fcfctS&JI Wfc*tJ6*C %^h\^%m^ 



[0009] 4fc. (S!3tW)SifV7 by^SISTIi. 
# < <OTI^t=tt« Lfcr v y b y ?Ht a fcft 
fc. ^S^iSBK^t^ft^^r^y try^'y 7 

t7^# VJZ&Wt't&Xj&mLX^fc. 
% IX . r>7 yn- H fccfc Lfr^^^ifflTf^^TV >y b 
y^y 7 b v x y ^iiJn**^*. =Mt 

[ o o i o ] § fefc. #*co^fiTV<y by^fi-c 
(4, ^=3r^P^{-M^L7tT*v>yby^y7b'7x 
Tt^xn- b'-TI. <r fctt, iftlM^^ yn- b'-T 
h y 7 h ^ x 7c9*&i<7)tiinfc;-o ^ o . /7yn- h 

[0011] 

fv «y by 7 h v i7H'7 yn- Ft 

■th y 7 b vx r«ttJb6«tt8irf 4 fc v^a mmtk*^ t 

[0012] *JHSli, ^^J; a *|SjftS*jS»l LT. 

f7 >y b y ^mm<m o » -o t . 

tcMJE tTif^^T v <y by^y 7 h *j x 7 1 n- H L 
E-t- k * < 1^^Sdtt^tc*f JEnTig^gfiT v -y b 

y^a^ntt-ri. £ k * aw t s . 

[0013] 

ft. *^BJ»ftgft /9nfc«R<OTt&S<0 a ^cofi 

^fe7c^T-^^y«yy*vHtS:^jt^i.TV-y b 
yrmmcft^tr^v vyrmmznux. vsrf 

4 t J9iv$®m ^«^£MJ£L£tv «y by/^i 

&m&j^zttmuzm®j&xmmtmm®t . s 
y y - ^ m->xum^Pb<7)&jim*w.^tt& 

[ooi4] nam&vwHmte. mmzitr^j 

ft-tMagPli^ftl^a^^^ti^TV > y by^ma 
y^/HI^MltJ: DI^tL. SIItV y'^/^lfflfl-t 
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V7h*7xnzm-&3\mt ixr a wm^wm 
[0015] ^yx-fAxmi. mmzimmtt 

•ti. 

[0016] Z(DX o fc#»PrCtt, SP^nS^rM 
7\ «t7^>yh (PSK^) &tf 

xnzm-mmtix-^ihzb^zx. mmco^mu 

k «fv -y t°y^E&»f £ - k 4 . 
[0017] ts£-oT, Sft&5*ftt^ t U #>£>7t7-te >y 
tM^)fv >y try 7 h ^ 1 7<?)n- £ k tfi& 

0 . if fc*r v y t°y ^y 7 h 7 x r£ yn- k i 

m-zt%<.m« <vm.<D$ffittizjstm itf^ >y 

[00 18] 

S Sftrv >y ^^SlOtEiWtlStSrt. 1 
fcfir v >y t° y^mmn&Xfo I ^ftr 4 l?9W3m 

v?M&fflmz x^xrmmmzmmi-mmxfo 

*) . fflx-tf D s p (r -f ■ y^'ivl/ ■ rn-fe >y 
-9") PGA (7 4 -;t/h' ■ 7D7'7V7> • 

y-h • rw) tfmvbtiz. zvyfiyfAmte 

y e v?*msnt&><r>V 7 h 7 x 7 ( J-XF. f >y t° 
y?"y7h'7x7ku?) tfct, 9tfer4i'9JVSZ 

[0 0 19] ££T\ TW^A^U 3 ten- 1*3*1 
?trv v t°y^'y 7 h 7 x 7<±. 
Xfo *) , Mfv -y ey^y 7 h 7x rtlifflitfc p 

^ y^/t^fl^w^^fcttJfSLftrv >y t°y?'% 
Jic9££>tf)A°5^-?5#3imk LT4i.feftl>. fto 

mm 2 fcB WC (i^jlcO-^®c7)T^ y b°y^y 7 h 
7x7SrfflV">T. «R<OTI^fc«iEt h Z. b ifflm 

znxoizixTj i J?)vmmm2\,z&\-> 



tlX&ll^SfrhtittZtih, 
[0020] 01 tfc^Tii. r ^ ^;Wi-f!»iaJ2 

/V 7 h 7 x nz£ o T^S3*iS«t6* 7'n 7 ? 

i o fc ^ w mm 1 4avigiwt-^ffc* 1 5 com 

16**^4. mPgPl Otts PSKflOPBUl, FSK 
fXM^ 1 2 ftt^Q AMftHffi 13k. *-W 0 tft^ 

ifc«X0X>f >yf-SWl, SW2<0«ffig** s rS. - 

[0021] —^r, T^vVyfimfnizitoWy*— 

^5kLTtt. mr&P>f47 (PSK/FSK/Q 
AM) . ^ill^ffliC ( 2C0K^m. QAMX'l±4CDK.% 
m . fiffi^7-tr«yh (PSKtf>*£) . till (F 

sko*^) £%mr j i^f^mim^mii^zm 
t x mmkmi- h z. k #nre& k ^ ^ t v ^ „ 

- ^ 5 ifiTuy=y J±X ^ U 3 ^D- H 3ftX ^ S r ^ >y 
t°y/y 7 b^iTtgi»k LT^-x. ^fil> Z 1 1 J: 

[0022] Mb LX. mttz^y-*-? 5 & 
7-fe >y h = 0 j , r yu^m^to N j , rmmit 

OF F j klSSLT. *taai^5,X-^5fc 
^^^7°=QAMj . r^|g^^r= i 6 j s r^v 

a m^to f f j . r mmmik o n j tsse-t 5 

[ 0 0 2 3 ] t-f. P s Kf'v <y ey/«ffll3&qH?$ 

a, p s Kwm 1 1 tA^stut p s Km^zmx 
( q p s k ) awtfSrSifu . jjcfc, p s Kmim^ 1 1 

^fWBI* 1 *^^* . ^V-f 1 4 *»6<0lB*tt 

[00 24] <JCt. ^5^-^ 5* r^tl^SD^MT 
= QAMj s W^=l6j, WVAW$tt£> 
FFj, rgJ&ft-^fcONj fcSatfftfc, QAMf? 
«yh°y^a*^3tL, QAMffilMgPl 2tA*StL 
^QAMff^tMLT r^||f^fiit= 1 6 j <7)QAM 

( 1 6 qam) r^'y ty^asaafifrsfis. at, q 
^uu mwx^a 1 5 tA* uiitwi^ 
[0025] zcox 0 iz^mmmizj: &%mr v t° 
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X'% ft, iot, ^^^o >y h*ffcS!ifi|*^W5 J« 
^bftia&afly^T-Mcfcivt^ ^^xn 7 h 

cOftSf t^P^ £ 8W> ft * 9 X - 9 £ * A n «y > -ft 
kLTftiirtft.rkfcJ:D. ?4Axny Msfc»*r 

sc^Mtfv y ey/^asrifa i k mmx-fo 
s. 

[0 0 2 6] ifc, Sfetfca— OCOMkLX. -<7)g 
firv 7 vy^mwiz r$mj&&fi4 7°=F SK j „ 

rsSPB^Hiffi»= 8 j , rS8Wft»=0. 5j s r ?'*W 
ft-^fkONj . rmj^^oNj <0rv-y 1^*81 

( 8 F S K ) S*ife«^tcov^TBlWt4 . 

[0027] ftgfirv -y try^gT" 

it ;«8fs Kfv y ey^*HHWB*se8i-f 
t . Srfc £ 8 f s Kf "7 «y t" y 7 h •> x r £ ^ y 

^r=FSKj , r^|^=8j , r$&m»= 
0. 5j, r^wfit^fliONj, rmtia^ftoNj 
£i£5£-Tft£W\ E)tSc7)8 F S KfV -y tf y^ffiffli 
ItSSW ft - k J&WCfc ft . ^ X , JPffc* V 7 f 

-? x r y n - h £&s? k *tf. mwmzy*7 yn 
-F-rftV7h'7x twk* t Jtiins-fr* k v * a jScc 
wt'&ft. 

[ o o 2 8 ] , wm i o t p s 

Kanap iufs Kfiiggp i 2m^q am«ws i 3 

ftifc^trc*fto 

[0029] (PSKMWU1 ltOV^T) 02 
£fflWCPSKf!f|!|g|Sl A^ffi^ 
2 1 #t>JJlZttfZ P S Kft-^NffljS^&WtX*^ 

gP2 2*Cti, Afl&fcfcP S KW0ffi*Mf±T<9li 
[0030] PS KTfct & ft isyXlVnmklt^-* 

Lfcsmt#ti, 7 x - ± 

ftkLTfe, fiffiTffiiTlI-f-^^-rft^M^f'J^ 
•f ft i k £ J 0 . TC^fiffi'tf fg^^ft ft - k ft . 
[003 1] ntPSKtli, fiffl¥ffi±^M^£4"^ 

k -r ft #fiRin±£ , bhw ft m^jsiBi<otaffl* ( - ti 



& = 27t/n 
<t> = 6 k + a 

(k = 0, 1, n-1) b&bZtll. WzL. a 
tt{iffi^7-fe-y YX'foh* :«f^8fPSK(?)i^ 

[ 0 0 3 2 3 4Hi#^fcBW^4fi-#jSi^>!ar^ 

ft ; k ^'T-# ft . £ 8ffiP s Keo*^*«fci: 

oTEl4^L , rviift <1 

[0033] %-ox^ ^ftt^p sKimnm^mn 
Tccofifflffi^wt^ft. jaTt. -ix 

T'S^^^^k LTfiffl*7-fe-y htfOA§§fi(tt«* 
WOL* amv (I)0V (Q) , EMBSW)HfflJ«iH f - 

^av*SDS*T-^^B»Mi* u (oavu (o) , aw 

3f7-b «y b £ a k tft k . EI(EfiW)HffiJS*T-^aV 

U(I)=cos(-«) V(I)-sin(-a) V(Q) 
U(Q)=sin(-a) V(I)+cos(-a) V(Q) 
t*ftfetlft» fits U(I)^'U(Q)c7)fiS-^^Ut 

^-rft. 

[0034] U U (Q)^m#jStOV^Tti 

ffi¥ffi±T«#ftfi«^¥Ktft o m-^^sfttfiffl 

«ft£QkLT. 
a(k) Q=b(k) I 

k^ht^k^T^fto -<IT\ a(k), b(k){iW@« 

[0035] 
[gl] 

a<ft)-cos||(l + 2A)J 

Kfc)-sin||a+2*)| 
[0036] HHX"^ a (k) #fi<0«^tt a (k) , b (k) 

tztbTfo 0 . W5eW#t»W)Q^>fflR a (k) UtflMciET 

[0 0 37] n/2*«0!R|j©»IWtjtt'CWt6<l 
ft nffl^fi«tWL-C , H 5 IZTfi-fX a (£*-tp 
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k*o*»6 (n/2) -liT+i^ssftS-rrv^ 
u(i) s umtmr^'n^mmtzLtzm^z^ 

[0038] [k = (n/4H«t&(^-Xl)]a(k) 
U(Q)>b(k) ua)ifflZ-tb%. a(k+l) U(Q)>b 

(k+1) U(I)£i8fct£&fer, 

P = n/4 

kS#>£>fU a(k) U(Q)>b(k) iKDfcjgfcS&^k 

a (k+1) U(Q)<b(k+l) U(I)*jSfc*$-5r&(f. 
P = 3 n/4 

[00 39] [ktfWMVi§£ ( ^r-X2 ) ] a 
(k) V(Q)>b(k) V(I)£jf*rrfc#. a (k+1) V(Q) 
<b(k+l) VtDfciHfc-tfc&tf, 

[ft2] 

*+l (*<fl/4) 



P- 



[0 04 0] a(k) V(Q)>b(k) VfDfcSSfcS&^k 

a (k+1) U(Q»b(k+l) U (I) 
[»3J 



2 



(k<«/4) 
(Jtstn/4) 



1 <7)%& ( 



[004 1] k#tf>&*l.&. 
[0 04 2] tztzl, k= (n/4) 
XI ) |J S k#Bfck+l#B02r^)WSgW»lS«3& < 

mmQtt^^tf*i^T* s . <r * sffip s k 

£WfcfcoT06fcwt/CH6. 06-C148fflPSKT- 
k= (8/4) -l = 2-l = 10fcS. k 
= 1 k k = 2 ^J5e^lB«!& t QW£S5//et5 0 > - 0) 
*&£Ji^-X 1 OWSSftfrfc =fc 0 P = 2 ifclip = 6 fc 

[0043] fi-^M'J^i52 2^^3;fUfcl8*fct t 
-7";l^#BSg|?2 3 fcAASttift. 3T 
fct A7J$^d4ffl'ff#&^t)-r#^P*^. fifflflHS 

[0044] 4 fcti. »i#Sr^^-f-#^ 

Pb^fuznmL^yt'Mi.mm^tix^. c\<d 

x-^2 4<DffijS£8ffiPSK£0!fc:koT. H8fc 



^ t-T 1^1. o 128 * mz%l h b , 

x-7>2 4 5:#HStTs p = 2 fc«J6Ufc5'5'>IOm 
"10 1" tfittfjSfu p = 6#A#3*ifc*&(ctt. 

•f-7>2 4 *#a§LTs p = 6 fcWJ6Lfc^yiK;Hl 
"0 0 1" jWBA&h.*. 

[0045] BJLh^) j; a fcp s Kfiifgp 1 1 immti 

tfy^&a^flgk&l.. 

[0046] ( Q P S K<7)$J ) JJIT, ft#W*^f. ft 

V(I) = -A 
V(Q) = 0 

A>0bi-Z. ttz, ffifflflBB k i'V sK/Hi k ottiSW 

[0047] TI&g^ilQM^flaRtt^^J: 3 fcft*3 
[»4] 



a(0)-cas T --^ 



3a: 1 
fla) = C ° S 4- = Vf 



* 1 
a(2 ).co S _.„ 



6(D)- lini— L 
4 ^2 



i>a)-sin— — 



4 



V2 

•f%h*> 1 * 



[0048] k£0#»& (n/2) -1. 
T+l-foSWtS-frik, k=l<7)k£, 

[0049] -T**)^, a(k) U(Q)>b(k) U(I)*» 
[*6] 

[00 5 0] tthh. a (1+1) V(I)>b(l+l) V(Q) 
*«fct, *Ok=l= (n/2) -lf*S3&»fe. ffl 

P=n- 1 -k=4- 1 -1=2 

[005 1 ] P = 2ttr-7*^#Jfiaif2 3 (:A77§^1. 

H 9 cor^ 7';k 2 4 & #8^-4 £ k fc «t 0 , y #';HI 
(i "oo" ki§&>zzbife*&. U^x. z.mfe<n 
yy^MU "0 0" & fflm?-25fri>ffl}%iih. 
[0052] (FSKaaWS12fcOV^T) act, HI 
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O^TFS KftH» 1 2 cr>Wf&mm& . A*5§ 

^ 3 1 ^A^jStlfcFSK^^RffljR^-^atf 
H33£#t-*«\ * -f ATJ^y 7 r 3 2 fcATJSft 
* . TJjrtv ? r 3 2 £fct 1 ^y#/H!r^)Hffl*4i-r 

^#T~?#l?;L&ftl>o 

[00 5 3] ^fL^ONffl^T-^&V'!S3c)t*T- 

nmmmk ucsnsfi, BHisfi*. *srgkJB(ik 

**^«^-ffts, u»u %mudmconm 
mh i k t «fc o , 7c^a«'i#s-*^i. ^ i #r* 

[00 54] nlFS KTIt #ftICn i: SEIHffiS h # 
-S-i-^ftSk. ftaagttBHg-rSftiSK^S § (-ft 

»ft^k&» £ft£M&±t7°n«y h-rat. hi 

oo= (irh/T) / (n-1 ) 

C2 = co {- (n- 1 ) +2k} 
(k = 0, 1 , -, n- 1 ) fc*t§ftl>„ fc**U h(± 

[ o o 5 5 ] *?t . zti^tLcoftm&t fmtift&& 
ntpfuzmmmm&k . mmiz ( n- 1 > \m 

[0056] i->t, saiLfcfi-t^iaa&^iiBnffl 
snor, T^aueflBifc&fiwsrc**. jaTt, -ft£ 

[0 0 5 7] r- l#S<^xy#/W9Nffij£#£t3c)£ 
^r-^^fi^P ( r - i ) &t/r#gcD^y#7wo 

(Slffi^kiS^^T-^COfS^P ( r) 54. 
P(r-l) = (Acos (0(r-l)T)), Asin (<Mr-l)T)) 
P (r) = ( Acos <£ (rT) ) , ' Asin 4> (rT) ) 

kffcbSft&o fcrtfU <MrT)(ir#a<7)v<y*7K7) 

[0 0 5 8] ^ft^2£<7)|*tft(P(r) P(r-l))£Lk 
U *M*(P(r) P(M))*Mfc^4fc. 
L = A2cos{<MrT)-<Mr-l)T)} 



M = A 2 sin{<MrT)-<£(r-l)T)} 

c£(rT) = Q T+<M(r-l)T) 

L = A 2 cos(Q T) 
M = A 2 sin(Q T) 

-eft-eft (nmm) x (yy*7i^-r-?)j« 
[0059] &tc N ^istK^je^ffitov^TiJiiw- 

h . ( n - l ) fla<^3SLK<^PJS«IMt<0fi{i. 
G = eo (-n+2+2k) 
(k = 0, 1, -, n-1 ) •C-S-AWlS* 4 ^ 

ft£ mmtr- $ mm&ftT- tmnwwm 

[ 0 0 6 0 ] t (n-1) ffl£>fflg*JMW£ J: -?T 
4HW3ftfc nfflOUWHctf LT , Hi 3 5 fc# 

fct/t^S. r-l#@C9i/y*7U^t#*P (r- 
1 ) &tXr SS^i/y^/UO^^P ( r ) 3&»6s rtSl 

[006 1 ] «M>0GD%£» k£ (n/2) 

L>cos{co(-n + 2 + 2k)> 

s = k + 1 

[0 06 2] (M<0«l*>k* (n/2)-lH 
L<cos{co(-n + 2 + 2k)} 
s = k 

kif<fe^ftS„ 

[0063] AMSffl%»3 3TW&9tdZ.mm±* T 
-7VW#M^ 3 4 (C A7J § ft 4 . T-7";^#MgP 3 4 T 
{±, A*S<utftatKfllffi*^'t»tsA»<i> % ASS 

wmt ^y^mtconmmmimuzT-y^s 5 
*mk ix ^y#/m**«>4 0 $#>$>tvfi: y y-ftivm. 

(4, tfi7J^i 1 3 6^a}7J§ftl.. T-^/P3 5lifc6 

s k . **ifc*fJ6 1 ^ 5/ y #;HftWE«S 
ftT . ifl5r- 7>£ 8fitP S K tffft t n TH 1 

[0064] Hi 4 I) fc , T~7')VmM3 

4 tfflfflflHB*»b"f« s = 7 ^A*$ft^^^ 
{4, r -7')V3 5 *#H8LT s = 7 fcHJBbfcS'yjl^ 
ffi "0 1 0" ^ai7J§ft. P = 3j&«A*S<ifc«^fc 
{4, t-7> 3 5 LX s = 3 fcWJKLfc^ y#A- 
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fit "0 1 1" A*tt!*§*L4. 

[006 5] a tF S KfSlli5 1 2 fcflWW* 

i t t J: o > su^sr n^t^pMth §«t £ i 
1 t «t t s & h^hM^immf^mm.^ fsk 

[0066] ( 4 ffiF S Ktf)ffl ) **W*jS^. 
4fifF S KT3aiHffi»3&*0 .75. ftgftflfflfe 
/Mfik0^llfl£feML£f-77l/3 5(41211 50J: 

P (r-1) , r§@<^)^y^;^fi#jSP 

r&ftk-fft. 

C»7 3 

P(r-1)-(0A) 



[0067] ^LWfflMil itecfeftttSfLS . 
[$t8] 

[00 6 8] M>0"C*ftj&»£>, k£ (n/2) -1. 
, t i Sr*>*l*»6+ lT^ISfcStfSfc. k = 2<7)k# 
[Jfc9 3 

/,---jL>-l-eos|j-(-4 i-2 + 2-2)J 
[0 0 6 9] 

L>cos{w(-n + 2 + 2k)} 

s=k+ 1=3 
fc*H>4£ 4. 

[00 70] s = 3(4f -7'^#MSI53 4 tA*£tU 

Bl i 5 of— 7'^ 3 5 £«f ft -r k t i 0 s 

fi{4 "oi" fc^ftsifctfrss. v£-r>x. z<vm& 

coisytfm "0 1" #ffl:fcJfi*3 6j&>&ffla;3*iS. 

[00 7 1 ] (QAMfXIigPl 3tOWt) &t, Hi 

ft. fi*jft ! H$SW4 2'Cli, A^SfUtQAMfi-^Offl 
[00 7 2] QAMTil JbS^y^OflHffii^-X 

l^fck LTfc, ftffi¥ffi±T^£##^ftM$£#'J 

fctt i k t J: 0 . Tutsan ■ fifflff ffi^^ft ; k # 



[0073] n«QAM*>©tj3ili. fiffl¥ffi±<7)^ 

£±t. B^iffi^^raorai**-^** n®m 

1 61QAM^^»01 7t^LTH 

ft. H*j*a#W3iFB-r*fc, #m^*(4fi^ 
jso^^iis m /» - 1 ( 

EH) tio fiS n i / * »0fiJ#7)V vfftj&Hc 
m£fh« 1 6ffiQAM£#Jtl2ll 8t*L 

Tuft. HXlS4W!ttfc»Bf&fc, 

tioTM^ftft n»/»- HB<o«W*) 

Vvfftfrfc^ittft. 1 6*QAM£Wfc@l 

i k #'T£ fltf, 7C<7)®1g • fflffifflf 5 <I k # 

[0074] EJlTfcs £*i£3BE-f4fcfc0> M#:S95r^T 

HffiJfi^t-ov >Tn'/«-l #<9E$lt i ^ $ ti 
I c ffiofittfctt LT . M2 0<Di. o x %mb 
ft. tt^^fcov^Tni/2-l*OSHfcj; 
oT*fJS)fLftni/2{lcO^^LT. 1212 

[0075] at. xfiZiitzmmfcftT-fvmmm 

V(I)tMLT. k^0*^n 1 / 2 -2*T+ 
[«103 

V(I)<-(-Jn -2)o + 2a* 
[0 076] £)W£L£k#t. 
x = k+ 1 

k^ft^tLl.. ^it, a>0t*4. k^n!/ 2 -2 
x=ni/2 

k^^tift. 

[0077] RaKc, AAS^utlSSaSii-r-^^lSWI 
ffl V (Q) tSt t T . k*0*»6ni/*-2*T+l 

[*l 13 

V(0<-(V»"-2)o r2uA: 
[0 078] *8lfcL3tfc*(£, 
y = k+l 

k^'otlft. ^'L. a>0t*S. k^'ni/2-2 
t=Srof fcJJEAfrtiSfcSirV^tt, 

y = n l/2 

k^to^fLl). 

[0079 ] ft^f»4 2T?iJSgS*Uttt*li, f 
-77k«f|54 3 (CA*$*L4 . f - 7;HWHtt4 3 T 
(4, A^$^»I • ffifBflH8**t«xat/y*» 
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6. mm ■ mrn&k i^y^imtmmmmimL 

)V 4 4* W&LX, i/>tfM&Z%tb&, 

[ o o 8 o ] mm ■ mimt ^y^ivmtmmmm 

*tmLtz : r--y')V4 4\±fot?frttbH-X-Xh<> Z<?) 

r-7>4 4fcte. mm ■ imwmzmi-mxMfy 

k. WzMBU^y^Mi.^sSM^fiX^h. tco 
T-~f)V4 40M$L*l 6QAM£Mtk^>T[22 2t 

[ 0 0 8 1 ] M2 2 £#Jfc=#;t 5 k . T-7>«$4 

3 mm ■ &mmmm x = k y = 3 # atj § 

*ifc#£tetis t-7';P4 4^#MLTx=K y = 3 
t^KU^^/Mi "0 0 10" #HJ^S^4 5^J±J 

[0082] BLhtfJj: o (CQAMftPffl! 1 3 

[0083] (16 QAMCDM) JSIT\ ftftM£*1\ 

V(I) = a 
V(Q)=-a 

fc£U a>0kiTS. ifc, ISR-ffi 

ffiffst iyy^)vmtmmmtmLtzT~y')V4 

[0 0 84] ST. EWfflft#V(I) = aii. k = 2?)k 
[*12] 

V(/)<-(V«-2)fl+2<J*: 

[0 0 8 5] ~t%hh, 
a<- (4-2) a + 2a 2 = 2a 

x = 3 
k3<£> 

[0 0 86] &{C, fi£j£frV(Q) = -a(2. k=lcO 
k#»T 
[ftl 3] 

V(Q)<-CJn-2)a :-2ak 
[0 0 87] t^hh. 
-a<- (4-2) a + 2a 1 = 0 

y = 2 

[0088] x = 3 . y = 2 l±T-7>#M§fl4 3 tcA 
flSfU H2 2^x-7>4 3£#B§-T£C:kfcJ: 0. 
^v-jJOHKfi: "1111" fc^ftS^k*^**. f£-> 
T, ^Jt&s^tf/HI "llll" j& t ffl*«?4 5^ 

[0089] ( yvjvwm i4cov^) at , / 



w 1 4 to^twiH-i . w m\m 1 

fc, ^WWrtSSfifcttg (c) ar-TVI'fcf&iW 

■S <. 

[0090] »ts AASfifcr--*, "tfcfc-fe^W 
fiHH&Sfifcttg ( c ) fcfcfLT, ft«LfcT-^* 
#H§L. g (c) ^JCLfccfc^WaWftUs?*- 
^fcLTfflfrr*. ^idfti&ftMDjg-r^ktJ; 

[009 1 ] 4i.^>n 

fc^fflftn = 4 . yU-(ttmm<7M c k , W 
fir*ffc3*lfc*g ( c ) ^T-T'/l'fcftUfrf 

g (00) = 00 
g(01) = 0 1 
g(10)=l 1 
g(ll)=l 0 

<Xfc, A#$*ifc^W^fc3*ufcT-*# "10" 

x-hh *th k s ft* UzT-yjvmm-th £ k fc«fc 

•5\ "11" #>"W tt-fftSfifcr-* k LTHiTlS 
;fi£>„ 

[0092] (M»fs-f-« 1 5 icowc ) mz. mm 

ii. M»^-f^^0/lc7)T-^^A7JSti2)» - 
OffitATJ Lfcr-* t'<y h £D (pre) k U ATJ-fS 
T - ? t* >y r- £ D k t S k . Hi&m-^-fbfc i £ HJ7JT- 
?t'>y hD(out)li, 
[$14] 

0 :D(pre)tDim^h^ 



D(out) ■ 



[009 

*). m 

[009 
T — 9 1' 
D (pre) 

D = l 

D (out) = 
k&So 
[009 

•y hS) 
D (pre) = 
k^rO. 
D = l 

D (out) = 



3] k*S. i^)J:a*iM^*«BB-fii:tJ: 

4] (Hifim^t^j) t-r. $tt>tuz- 

vhtfOX-fo&t-f&t, 
= 0 



A7J§tl/iT-^f'-y hDfi\ 

diTJT-^b' «y hD(out){i 
= 1 

£*VC 1 t'-y h(7)ttl7J{i*l^l) . 
5] iJCt, 2t7M«^ti lOl? (It" 
^A7J$tL^T-^t'-y MJltMK, 
= 1 

A^$tl^T-^f -y h 

, EfJ*T-^.t*-y hD(out){i, 

= 0 
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[0096] 

k %> nmmTh & . § 1 1 , * fc kmosh *^<ot 
nv*—? ssarr «. mix- . mm^mir^zn& t 

[Ell ] *»W^-l8ll9B«Kffi4eeTVyty^ 
fi<D*fi££Scf7'n>y?0 

[02 ] inuMM^fefts psKflmawxfts*^ 

7"O>y?0 

[03] PSK«JMHCOV^KWf4fcAW8ttPS 

K t-fe ftl>&ffi¥ffi±om-^K«£*-t0 

[04 ] P SKmi)il^OV^fIBB1-|»^C08ffiP S 
0 

[ 0 5 ] P S KaW»fcov^»i!Wfi fctfxofiHOTf 

±<^fiffl'*ig*^-r#^&*-r0 

[06 ] P SK«ll»toV^iMW43fe»08«P S 

[07 ] P SK«Pi5^V^TfM-fl.?t^8ffiP S 

[08] 02fcfctfl>T-7>^ft^-^J£S^0 
[09 3 02 fctJ ft Sr-^l^rtSwflWWt*^" 0 

[010] RiiiKBJBtfcft 5 f s mmmwfcit^ 

[01 1] FSK«||»Kov^TK^4fci6«aKiaK 

[01 2] FSKOM»fcov^Tiffiw-4fe«)OAaa 
[01 3] f sK^ico^TSisrfifcfc^tii 

[014] 01 0\iZ&tfh^-7')V<nft%-CD-~m*7F? 



0 

[01 5] 01 0tt5ftS-r-7;l^)W^gW>flfi<0W** 
-T0 

[0i6] mmmmm^miQAmmmMcom^^ 

[017] QAMaBMBfc^v^TittWr4fcft<0 1 6 Q 
A M ttj ft & ffiffl¥lB±<?5fi#jiSiiBai tjSs^H 
[018] QAMfl»|«fc:ov^BWW-4fcft<0HfflJ« 

[019] QAMaaBSfc^o^TKwt-ifcft^ieaDS 

[02 0] QAM«||»t«^TRBW-Sfc«><01iS« 
#£tfft£*lfc#^£^-f0 

[021] QAmmmmz^xmm-htiibcom^ 

[02 2] 01 b\,Z&tf&T-7)V<F>nm<F>1/&<7M*m 

2- tj vfMtfmm 

3- -7°a/7A^^y 

i o-a»mp 

1 l-PSKttSKS 

1 2-FSKfl9KIJ 
1 3-QAMflW» 

2 l-PSKm#^A**F 

2 3-7—7')VW8M 

2 4-7-- y')V 

25-yv^Mm^nm- 

3 1-FSKfI#c7)AMB 1 
3 2-A^]A*>y7r 

3 3-«Ef« 

3 4—r-7>#!$gfl 

3 5-r— 

4 l-QAM@9<DA:fc#P 
4 4---T— 7"7k 

4 5-s/y#/moaj*ffl? 
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